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4 



i 



m^<^^^%l'^tLWr)-7^ ^ 'ozi^y^zL-^ ' ?^i>^'f i7nn> f^-:? • •>7.xAc 

v^ ^'i:B!lfB>-f^/;^'>>^'¥^^<7>FBltrM-^? ^O^ffl^TTO^^^^-T ^on^tTj.-:? . i/ 

-rsP^Dx J§5^sg[i^>-t-9-'f if — •feu;?^'tlfriB^''f7/*':7>>^g:<i:o 

• S^eBifeOv-f ^ n :3 t* J.- :7 • 2/7>xi*o 3(7 iij^SS^^^^-'i'i^^.i^^Rm;*^— :^^ltriB^' y 
> frL— ^'<7)|ulB|^*Ji;)i£iv^nc0T^^7> i7 a -y ^'Ml ^11 IIIBSfeO-^ ^' n 3 > t* ^- ^' • •> 7> 5" 
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' 6 

^^-^o,m^^i^u':;i;..,ju:,mm&iz^^^ 10 mb^i^y^i;^mi'f^:^o,,z.ml%^u^^ 

2^ ^ . -y . J^&S^o:^ t 5 L c ^^ goTO ^ ^ ^^?Ti- 5 CO ^z^^Mx• * 5 J: ^ 
^Jnrlor ^^^^^^ 

"r-"^"^^^^' ^^^^^ ^^^-^^ i^».^u?^! 
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Aortgx'f^<'f ^^1&iS-^LT^ ^'f^n=i> 
2kSflMSOf^ii)^i{feSl[l±, l.OMHz J: O 8.0MHz 
i§jS$S[ (30KHz«k "3 IOOKH2). 2KB^trJtt£-f titfx 

L *^-^T^J|?J S fit? «^ ^ -f n 3 > f ^ 

a[SS[ic/c«.^ L ^ pmm&'&L^ n ^ • v t ■5- 



¥ 4-12842 

S 

/i|-ai^iS<gM-> ^-fe-y- D ^y ^ • 7 " 

JS) ^i.-T'- y-f mmSiJlfli^^S (VCO) 

> -t-t*- -f -if — lix -7 n n > f^- ^' trii j 

.mtimmmm^mjb^nzi-z^ 
iEfr^nc ^ n 7 •^^^u^^ikk^Wl-s-^'f 

n 3 > fi- ^J' 1 0 4 ^4^ ,l^^jgM<J>iijfel!!l 

Jli^ia^>-fe-y-'f-tf-2 0 0 ^i^ :a:;«c<75eTS<D^ 
30 (requirement) J: "9 4>/hiF 

n.-n\t^fHztiia.i, 
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■rs. 

soft "9 oura 5 D^-r ^„ 

07 HA, B, C, D, E, F> SU••G«^ 0 
31lx m4EI25.lfm5gIA~D»Cg|gK-r4Iel^co 

a -y i7 ^ #t^i- 2, 4t> ? n 

■S—fi£69'^c:^ji (approach) ^EI^-TSo 

nCTKSfg^ 1 0 2 ^M-r i,„ jRb^b^^S 1 0 0 
iimiiaLfc±^2ls]^^-g-tf^ CPUl 0 4 £7) 
m 1 @(=SI^-rs^MSIslS§ 10 0 

lf^tg:d^i£^^i:-r€.®m'^^tt^ (task) ^^fj 
> f i - J: «9 Hfr ? nr I. ^ -S tt0 ir £>W'i:ff 



10 

/'(a) 5.12MHz*i0.100|5l?<75Ba> iK^lfT**,' 

' <b) 32KHzO^ n -y :7^i6aiiO^OiB^<75FB^^ jgj 

5 (c) (a)25.Uf(b)Oi/-^r>7,(^S^ tSi^iZit&t: 

D -y ^ iHlSi^ CMOSE^^^^lc J: O Hfr ? 
tlx ■5' o 3 f jL ~ ^ ii^ Motorola 
MC146805E2 T-f ^nyn-fe-y-y-fc 
20 MC65516ROMJ: •3«^fijc^tLT«.^5*S•^1&%iL. 
J: -^o 

CZlEffli^f^Eti^i&jStt^^D/wOTx CMOSlHl^ 

;t »=> tiJt S^ir L T t ^ So 

±j&\.z±m'i'^-^fzWC'\t^ -7^ i^oui^'dioL 
— 9 O^^tim^kU 3 > ti- A^5.12MHz ^ n 

5 'JTV-iTT-iS-3. :^a'y^Jia^Si[jii32KH2 

mn\,U 5 ^J^JU h Hi^J; f9> 0-025 5 U T->-iT 
\ZTlgi.'PtStli,X'ib^Oo 
25 Hfiltrx MC146805E2-?'-f ^n>rn--fy-y-tcffi 

V C7 mm.mi^z.\2U)iLX-^^ ^ n s 1 1 ^4^ 5 
50 ';T>-«-Trig-rs-c*s^o 

^ a ^^iSSt**5.12MHzl:-t -y h ISM^tl 

55 . =(5.0:J?;uh)x(0.8+4.0ma) 
=24 5 'J 7 *y h 

L*»L. i'D-y^^ife»AiBPNp^:;^^<7)jayjN^ 
40 m:^?gg=o.ivxifc«^+o.9Vxitow 

=0.1(5#Ji^ h) (4.8m a) 
+0.9(5;Jf7Uh) (0.03m a) 
=2.54 i 'J 7 7 h 
wTx 2oO||:t)?SSOFB^(7)21.4 5 'J 7 -y h 
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W ^ n n > tf i - ^ Ogp^it^^^ 

t t ^ n mi&^ti^if^^om'^^ t 

A O^^lw-^SSci- 2) J: o Iw, :^ n ^ ^jfeScA*^ 

^ 0 6 (ommxt) 1 0 8 ir^i^3Fnso 

J:«9E<b5Fn#Sx-<^<-f ^#.1* (modulus) * 



12 

^ < ^ D y ^'tK^b^^ 1 '0 2 «7)<$ffl 

1/ i^^- ■9X'm^iti^%tio^^^-k%^\ ii- 

CMOS^^^m^ 1 0 2 . 1 0 6 <7)J: oncK 
mf^>T'1.0i 'JT^-^TT-feSo wn^i^ 5 $ 'J 

^•y hoti:^?igt:^=s^-r?.e 

IS tivt^ flL\mB\zm^-ti>ii<r>tmU<r>':y7.f ) 
\zj^^mmm.ti^t. Ti5iOii9T-*.5o : 
W-i^m.timm=O.K^-!i-')vY) (5.0ma) 
+05( 5 rJ^^i' h ) a.025ma) 
=7.1 5 'J 7 -y h 
20 t T'-f ^<'f J: 5 5 5 7 -y 

is^^xmmtsti^^i^mwn.ii^t^ mz2,\i y 

V -y, h t €.0 < L T> i: T ^< 

^n 'y^$ns:i t*ipJtgT*'3x t;£-c)T-7 

50 ?>M^::.^7^o,:yJJ'.i§^3g[^E^b■r2>tg:':^±^ mfeJ 

H2^ 2.5MH^^ 1.66MH2^<?5 ^ n -y ^^f-^^S^jgi 

i^m'{m}zi5\.^xx'hh„ A-<LT^ mi 
mB\zm^-ti>mmiti^^ :i^^mz^K>m-<(b 

0 tics^^ 1 0 2 10 9 tn^Lfcmm^^ 
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(7) ^ 4-12842 

13 14 

S^g^LTV^S. TKSflMSl OOti, -^rOfcBltl 0^ ^5 EA~Dm6ElSl>'^7glA-FlZj: 13 

^"f 5 > t/^^S 20002 jiCD * ?:it :t -t^- > y ^wcD^FB^^ffc y'aCfy^ (sample time 

CPU^n-y^^^l 1 0 t 'f ^A:':aiS varying program) ^||^T-f5 0^wffll,^t^>ni. 

»wSi@EiFnS. -e-f 1 0 4*»»3 SI SIB <75fl^il5.i;fx -f''<'f 

oaJ:t?j|ilJffili^ttN iSiS[$5['&fiJc:y'f 5 >^^fg^S2 20 -gI5^T-*S^<7)i:l^l:CMOS^MSl4^ 32KH2 

0 0 <75$iJffilA:^ 1 1 4 ir^iggiFnSo Oj§jStS[T-i6f'^?n5 1 t)-f;6*ir 5 -7^" n 

2 tiS'&Hi-ir J: 19 SpJKfe^i:, Iff KHzO FbI Jj^gSt S2 0 0 tix S.OMBziiitim^i:^^^- i>m.5 i 

tbitjfi-^iE^^-r*. zo>mmsL(r>m.m(r>mm^ is nmms'&'^-t^o fi6-t>T2icSf^s To o o 

t LTfi!ffi3Ftl5) wi:**'5I|gT?S>5o /hM'C^'li • — > > X (sample programming 

'i:*a<75ffiffi*Rltgl--rs/w4C)x :dcSfl3gl&1 0 20 sequence) ^Hfr-f »:<75ii?3T- 

5>^^fil:il&2 0 0O3l«|l^'n'y ^A:^2 0 2 TOm:?:7ig=0.1( 5 h ) (4.5m a) 

»CtDx.4,tLSo mmzfo y^2dQii. ^^tS^ii +0.9( 5 ^-'uh) (0.030m a) 

m'5tii^I^OJSaaST*'5x M14h ^''f 5> 3 :/e^-:y<7?it5^ befell Lx n^ti-^.T" 

iimm.it. j(^^B^mmj^ojjD^t$.m'^&Lm^> m^i.fS2kik(D^m^mmmztzi.^ Lx 32khz 

tfzii;>:X-Si..-<.:*^-^^^ i:5.12MH2<7)BS-Cl60iico-^dc!±J:tJ®jt$!cA*x 

?>o ?*^»3x ^Jg[gjc2/>-b-b-'f -If- y\:f^-^(DWiMmW(^-7'r:^yJ^''^:K^im 

t±N 7KB^^SSJ±i:?3^i^i-'v-f :7a3>t3.-:5' fT?ni>l^x ^'T ^ n 3 frt- ^ ^7 a -y ^-f 

'i)tL€>F^x :^<S:^?i»^<^^^^lh<^t^^{r2F ^<;>7'ai/7 7. ^^^tr Lx "^-^ 
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(8) 



¥*4-12842' 



a 3 > f ^ <^^n^mw- ^ i>^o\zm 

1 0 4^±^ -tiDJ5!t91t^tw^)i?$tlS. tKS^ 
0 Oco^ti, ^atS5ci>>-ti^-i'if— 2 0 4 
<^SmigSI&AtJ^^ 202^ ^'W'5>^^--tU' 
^J' ^Ie]^2 0 6 0A::^^ SU^^-f i^'nu^ f^- 
9 1 0 4©^-f ^A:^-tU7^' 2 1 BOA:^^-? 

1 1 2ic^i^$n5« J9?fejaci/>-fy--r-y— 2 o 

4 <7)tb:tJ^-^t4, ^-f 5>i'"«-tU^^'2 0 8»3 

1 0 40^o-y ^A:^jisa^i 1 0 t> 
A:?3-tru^^2 1 8 05^2A:^lc. ^i^$n2,o 
•^-f ^D3>tfaL-^ 1 0 4ttCPU2 2 0 $ 

'^/ti^:^9mfy'*)7.^—^ 2 2 4n 5.i>*^'f 
^SiJ^ui?:^^' 2 2 6 S-^tf. ^aS^f#{rl±. 

fflSns. CPU2 2 0 «^ $3tx T#jlAu- 

2R:^|6]14$lJ^^-<::^*|2 3 0 O^^lr J: 19 v j^j^tlc 
SWi^i^T.^' 2 4 Ox h CA:^u-:^7.^ 2 4 

2 X AtB:/: ( I /O) :l^-hA^i^;^^'224> 



i5 

Aili:^; (1/0) .if-hBui?:!^;? 2 4 6^ So* 
Aiii?3 (I/O) :i?-hDU'i^7.^' 2*4 8> 
^^7ixR0M2 5 Ox XU^RAM2 5 2 

5 ^-{^nm^i^T.^ 2 2%i}^t:><^^ti%m^2 
2 7lix iJ^-f vA;'3-bU'i?^' 2 1 80m3A:/]lw 
iS-^Snx -t^^:5'2 1 8<75tB:^<S?2 2 5 (i> 
9^^/t>-0>f:BiXf7'') 7.^-^2 2 A<DXti 
tr^l^aFtlSo ^'-f •5' • ■tu^' ^ 2 1 8«^fc> 

2-e^fBt-?.o ^^<LTx ^'f'^ • ±.ui79 2\ 
8 t4> 1 0 0 t '>>-t:-y--< 1f-2 0 A(r>m 

u-:^;^:?240i-<i>O2 iicO!Ji;'3$yilP0^^ 2 
15 4 9 t 2 5 1 tix 5 • -feU ^ ^IhIK2 ) 
6 n So w tL^>IS(±> ^ n ^ . -t 

u ^ 9%\m^ y<'y - ' T -y -f (power 

up). -J-fe-y h$iJSl^«M-r2>o MI?Ktit 

%m\yi/7.^ 2 4 0:6v*b<75ffe<^4^@<75|±i:;^$iJ^fI 
20 -^^.2^.3., .2^„J., 2,^1, 2J5^9,ti> i^K^ 
£^>-fe-9--f-!f-2 0 4lf:gi^aFnx ^Min^ ^ 

m 3 Eiiciig^ 5 tis 7^ i» li. e)!:o::&£feT-i!i 
f^-rSo i^7.f-2^is£^ U 4t)T ^ - > ^ 
ttx fd-IS-Snstx ^JlfeSfc^fiSc^'-f 
2 0 0 t4x TOtrn^^-rSCttt-Ct-fx -7 x 

50 i^t3ZJ>}zj.— ^<7)i7t2y^\zmLXi.^^^miti 

^^mi-^titb^ ^-(•7%mi^i/:^^2 2^tM 
m.mmi^^:^7.9 2 4 0 i-kt^^^ ^uui/xia. 

^SFnS. ^-f -rSiJ^ue^T.^ 2 2 6 iriljfeJSSlJ 
^ui^;^:? 2 4 OCDm^i^mfrtix -r^^nn 
:^^=L~'^c^^u-j ':;X1im^ 1 1 0 i: 1 1 21:: 
m^<ofi^^^V i^^^tLXs tKb^b^M^I 0 
40 0 coHiJ^^^^Lx ftiJffli4Sl2 4 9 t 2 5 1 ^iSS 
LT^-f 5 ■fev^'^IaIK2 0 8lr*fLx X 
Cfx SlJfflI«&2 2 7lE4LT^''f-!'A:?:-tui'^' 2 



(9) W- 4-12842 

17 18 

^'o-y^A^aS^-CifeSSg^ 1 1 OIZJD^LS. 1^ 7.i±^ :i-:y/t7mmiSL2 5 3^ '@i£<i$IJ»i^2 
m\Z^ 9 -f vAtl-fe u ^ ^' 2 1 8 tix ^o>Xti^ 5 5 S.l5^fflES![$IJ1SII 2 5 7, 2 5 9 ±lrM^^ 

■?1 1 2Jc:jDi^>n5.7lCB^I6M^t±i:^tI^?-SrO 5 ^^Lx ^ftlfeSiJtSliStlix ^m$^\ziyy±if'{-*f [ 
aj^S^^2 2 Slzg^Ls liJ:di^^ 2 2 5 t±x efc -i£^->;i->i-2.J:-?l3-nFfflLx -eo^i^-y^ 

CPU^ D 7 C^m±^tmmM^ 2 2 2 ^4^ ■rSwi:l3j:»JHi:;3^aiS![$S*Li.^<Slc-fy h 

^jfiSfctix -5"f ^o3:^fJt— ^<75||?T-y-'f ^'-'i' 15 — KOfitia-y^ • -'I'-TflCjctJx £^>-b■!^-f -if • 
l^^i&^^Lx CMOS^-f -tB:?3«x 9 iw^- < OlHI^i^t ^jgdacs?^ ^ ^ ' 

'J :;^^r — vIh11^2 2 4 l±x n 3 > t: jx- 5^ Lx JV—^'O^^&^eSc^i-SJtitJx 5 

t-J:f9eiiil^S^'f^i:LTffiffl5tlx ^'-f ^A 20 arn >tf j.-^'tix jg^SfcSy^i^S^::^. 2 4 0 »r ^ 

:?^-t u ^ 2 1 8 ttx TkS^SSO tb^Xti'^iSt. igf L I -ir > :x ^Sa*-x ^J^iU^i^ =: 

Si't^i'^ ^>^^MStiit}<^Mtlil*i^ 9^ 2 5 50tfcS^Eiki"So Z.<Di&f$IJjSi^-y>X 

■^tLTx »f^-f SJ: o tr^lg-#-5o 2^>-t-9-'f 7j->/;i-7lt2 5 3CDi^^ti^-fk-^-fx 
If-mmt^ CPU^'n-y iJ'^^SlElKO^^tr 25 i^$IJ^^2 5 5 0l^Bfc*«t^^<bLx ^^^ils'; 

•feuj?^isi^2 0 e**x cpu^n-y ^fi^ sjSi^&ft**?S;ts<^$^§-rs«.^ < ibi»a5r 
i^Pe^cDSimc'KffiaFnst^^Riigiri-sottx IS 50 Wx ^mt^i*)^ -^-f ^an^f^-^'ffio^D' 

2KS^ss<7>ai:^t±x cpu^ a-y ^-rs^fe •tu^'^!EiKXtt-t<^^-f ^Ai^-ti^^^o^gn. 
tx 9'{-7/i3'p^y9'SLii-f')7^'r-'7m<m^ *s ^fc«x M:;&««']'9i5ix.niigt':ci9x saES 

tttLT^ffliFtLSo K^wii^,^Tx ^-f 35 2/>-b-9--f -!f-<7Dtb:^ifx CPU:? n -y i?A:t?SS 

nnx i§}&S[i'>-tr-9-'fif-£D?&i4<b25.z>\ *n i^aasi^>-t-y-'f-t^-t75ai:'3{ix simi^-^:^ 

Iwtfc'ioT-tO^n'y ^'^^A^aSi^-l 1 ox ^$^aiatB!l»ui^:^^2 4 0«iiO::tlcJ: 

ii^-f ■5'/*'>>^' 2 2 4<?5tWtLlwtx -^^^ 40 •JCPU^^n-y ^A^aS-y-JcBljbQoItgt'tDx ^ 

^jS[a=S3JD;ts:: t**^|gT*>-5>o atjgtflJffllL"^:^ 5- 2 4 0 tix ^'-f 5 • -t u 

/gSfi^Siii^^-b-y-'f -tf-^ S14fk-r-S>/w«)x . 5'Ih}^2 0 6<DJ±i:^^I-^=&x *^^Stb:d;6>'^ 

CPUtiilMSSSiJ^^-:^^ ^ 2 4 Oir$iJffiii^-y i^v-t-y-^f if-oHi:^) tT^D^x.^ J: o 1= a 
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19 

^ ' ±1^ ^ 2 0 60>iiiT}t-C^iOt^^^tL^ $ij 
^ifi[S^ol.^-^•n^w4>^ -t-yh, ^fcii. M-rs 

■y- if - Hi :ti * s <i -r 5 o * i^F $ nc t ^ -c * 

%Am\±^ 9^ $>^''--b^^>lElK2 0 6 t 

^/i. ^-f • ■tU'^'^Is]K2 0 6 0A:^lc 
fcJDiL«b*l^o fit*i«^tbS 2 6 0 «^ ^ti^^ 
^-f ;w^IslK2 6 2 0A:tll3^ 



10) n'Ji: ^ 4-12842 

-r5^;r«)OA:;3^^-2 6 A\zisf.^xmi^istihm 

7 $lj^il^«x 7 ^ -'I' ^ 2 6 2 2 X;^ 
^^2 6 6 ir^^iFtl^ a- . • 7^" ^u^'CD 
mi'^^'^mizLfz<0^'^^iZtfz*)i-i>, n-. 
• 7-Y-'i'^' 2 6 20T±o^^tb:?l^I-^liv m 

:i-7$fl®fg^t4Sfwx mKMmm^iS2 e boa 

:;7t3jD^^)ns. IIBESiJ^^mS2 6 Saymtl 
it^ ^'f i> if ' ±ly 9 9 2 Q i t'ei^^^a ' r 
^ y<H ^2 1 a <DXt}\Z^ Xtit LTtti^jn 
15 So ^v'j^n . x-f^^-f ^^2 7 O0>tb:t?l±x fe*. ^ 

^diS2 6 0f^f&<7>A;'7t=^i^?n5. ^iSJ&sy 

»U2^:^'J' 2 4 Qi!l^i><r>^i^^°%mm^2 5 7 
t 2 5 9«x' *i?^a . x-f^<'f ^2 7 0 OffeO 

A:^irijn^^n> i>>-fei^-f-tf-^jS^oy7 h 

ty7.9 2A tSii-t^(r>9 -aV 9 - 9 9mmm^ 
2 49t2 5nix 9>(i'^9-±\y9920^ 
offe<7>A^^^»::#t*&dFtL5« ^ -f 5 • -fe u 
:^ ^ 2 0 6 Otii:d^i^t±N ^< a n > t'^-:^ 
25 1 0 4 <7> ^ n -y A:^^-? 1 10 l3#fc*&$tl5.o 

mn'p^ &.m^'y9 ' ji—zf^ BP*>x feti^fcb 

S2 6 Ox a — .^^7. • 7-Y 2 6 2x VCO 
2 6 8. RVPr^ /<'f 2 7 0 O^^ti. 

K>mm\zi,t^ ^^2 0 2 icDD^^^ns^msi 0 
ocDyk^Bwm9uy.i7iimzs mm^^^c 

35 is^<nmm^fsynit. ^^9 9m^o)mm. 

/syn = M X/re« 

/cfsfLMUx x-f^^-f ^^2 7 0c75«f,|J[T-*2.o 
40 J; 19 BjJitcli, -a+g^ilJ^ 2 6 0 tix 7ic^9 ° 
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(11) 



W- 4-12842 



21 



22 



(nmi&ISLy^^^ h Ji'iStB (shape) L> HJ^^I 
a- . • 2 6 2 0^^i|ii!|tttti> 

:^?n5^x =^l|5il'lA:tI,$iJffli<l^l±x 7-f;w^2 
6 2 $ir:«J*i*!S»=fS < J: ^ Iw^ffi 2F tl So 

IC^ ^I'-T'dfa-y ^'iFtL/^^T^v ^'f-'U^ti^ « 
^2 6 4lri3tt-5.m^i£iil;T$^^^ili*- 
mV^^i^tl. VC0.2 6 8 <7>^?^!lg[$iJffllA:':3fB 

V /syn ~ K • ViN 

# H3iFtL':c 1^4*81 VCO $g < :: t ir J: »3x 

;6»<LT^ n- • • 7^ -'i'^' 2 6 2 tVCO 
2 6 8 t±i: ttc^ ^||±^ ^'->;j-7 5tL5wi: 

0 4<?5^«ia$lJ<ipU'5?;^^ 2 4 0trJ:9% T'-f^< 
-r ^2 7 0 »3'^*&?tL-5>*|2 5 7RI/2 5 9±0 



^•^J^l^^nx n- • ^<:p^ . 7'f ^w^'ESSa 6 2 
tVC0 2 6 8 ^±^ ttjir-^OiE^iiif^l^Slw^ 

i/^-<o^ti. BP^vcoai:t?tN jkS^MSiS 
8 a>xt}\zm^isin^ mm.^'mm u i^-x ^ 2 4 o 
25 ji^oir*,<i,AS CPU^P-y^^^i 1 oiC'K 
^23^7^0 -y ^'So^iCi-c^g^in/^Jf * L 

30 B, C, S-U-'Dir-en-rn^ ^SirMi::!!^? 

iftH-MSiix aJI569l3^^T-*«3x Motorola^ 
SliOlElKx MC14526B CMOS^ n A oJIgN 

(Divide byN) mmm^wm 

^M^m^ii. iii'tn.^mmiiimm^2 boo 
40 m^M^MX'}h=boM^mm-i. ^mo^^^y 
V '}itfm§^tii^<^M^tmmx'h^o tK^b 
mm^&i^ii^i<i^ >/<-^' 3 0 0 c^xt}\z-mA. 
iotii>o ■< 3 0 0 ot±;:?:«> "D" 7 'J 
•y:f • 7D77*o^D'y i'A:^!^^t-i^-^3Fix 



V 
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-^^ 3 0 A''cDXTHzmfl^iStLi,o ^ >y<-^3 0 
4 Oiiit}ity "D" 7'J-y:/»7o*y7'306<7) 

7 7*3 0 2 0Qti5?^^^t±> NANDy- hOX 

:;:.^ri^■^^n^ tfz^ "y-7.$ijip'* -if^t^'* 

;u${Tj-tt»?ni)„ 7 'J 7 7*» 7o'y 7^3 0 6<75Q 

NANoy- h 3 0 8 <75ffe<^iii:tifflB 

t 7'<-'i'5tLS« tb:;]NAND3 0 8 tt> 7 'J 7 
7'- 7077^3 0 2 t 3 0 6 ORESETX:/3lC^ 

• x-f ^^'f ^^2 7 OCDiHtim 

U'<-»H3^9^i:>'9N wC07tlRiii7 U 7 7*- 7a 
7^3 0 2 $i^D7 ^'Lx -to "D" A:dt4«^ 

±C0-^J5£l ^"<-'^^4^ 7K^^n7 :7 • 7-;^jfe?^ 

0 u"<-'l'^w!^i-tL^f^ 3 0 A(^\iitJ 

tTt47 7 7' • 7 a -y 7* 3 0 6 ^ ^ D -y ^ L> 
>^$a^<i^a>l U'^^i'tt^ NAND3 0 BC^m 
0 U-<^i't4s 7'j7 7'-7a7 7*302t306 

';-t7 h-rs J: ^nf^ffi-fi). 7'; 7 

7"« 7n-y7'3 0 Z(DQiiit)(^y-7.$mis^t 
7 'J 7 7' • 7 n 7 7* 3 0 8 <75Q|±5:?3iO > $1J^ 

\z 'J -t7 h SFtlSo 



1 *»Ocou'<-'w$^oPb11z. r'f/<-f /2 7 

0 <7)ai:^3^I^*^^ i*»<>o-.^fiLTi.^s^-^t 

l^^t?*S„ L;5^L w<75*i-^lZt±^ 7Kb^b^d7 
fj-r^o ^ZX\ 7 77*- 7n'y7'3 0 2 ^: 3 

0 6 it^yjtt. xtiCT) 1 -otmv 1 0 u-c 
10 mo>^'k\z\,t^ '>><;%mm'%\zfz^^L^i^tii, 

1 u-t-^Hi^ f^yU ^2 7 0<7)tb:;:<i-^<7)atS 
i-« 

15 ai:?:^f■^^4^ a- • 7'f -'i-^ 2 6 2(?5??j._^ 

-r s 7 - :^ SiJiSao* > $iJiP A:^ ? n 

So — -If-^tix 7'-f^<-f 5^2 7 Oc7)ff^tii 
ti*^3kS ^ D -y ^'Si|ljB^oa*=giriini,^»r 

^4^ VC02 6 z <r>At}m^Witx-xtims.'^m 

20 iz-t^ii^\znm-r^o J^^-^ Tke^B^a-y ^S!^ 
i>|^^w^±^ m^^ts vco2 e 8CDaj:':ji}Si^t 

25 t^um.-ti><r>\zsit^f£:j5mxyco2 e 8^$ij 

n— . • 7^^i'^' 2 6 2 OlEllSl^ffltim 5 

NANDy- h 3 3 0 OA:^<D 1 o i:^ -f ) 
50 ^ 3 3 2 OA:^ir^^$nSo NAND3 3 0 O 

tb:^«'f ^'^<-^' 3 3 4^oAt)(r^^^Ftl^ ^' > 

^<-^' 3 3 A C0\htS^t'^<0 ^ >/<-^' 3 3 6 OA 
ti^z^^-ktsin^o -f ^^^-^^ 3 3 6ottl;/^^4^ 

> h • ^— K • P - ^ -f 4^ ^i-MOS h 
35 3 4 OOy- hmi&l-ife'^3F*l«.o h 

7>i^::^^ 3 4 0O7-:^l|»4^ jc:/ys>:;^> 

h • KP-^-f;^;i'MOS h ^^i':^^ 3 
4 2 <7) KU'f >itSiriS-^ 5 n?.e b^^i'T.^' 
3 4 2<7)7-;^mat4x jEMEE^i^Sg^tCig-^^ 

>/<-:^ 3 3 2 oai:Dl4> Ji>yN>7.>> 
Y •^-KP-f-i':?>.'i/M0Sh7>i^>^^3 4 
4<75y- hfl|»C^i^?tLx h7:^i?;^^3 4 4 
<r>v — 7.WJ^\,t^ x>^N>:;^y > h . -t— KP- 
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gfigaFn-^o h 3 4 5<7)V-:^m@« 

2 t 3 4 6c7)y-h€®lit a:>yN>7.y 
> h • ^— KP— • h7>>':^^348 
t 3 5 0<7)y- h^Sil^g^^^nx tfcx h7> 
i^7.^3 4 BOKU'f >mSii;^J^?n?.o h7 

3 4 8 t 3 5 0<Dy-:^Ml4N t*>i:: 

2 6 0 A^'i>C0->> i7$lj^fs^«x NANOy- 
h 3 5 2 O 1 o(7)A:^i: h • * — 

KN-f-i'^-'i' • h7>i'::f.^35 4 0-5^- h3S 
-?lCtti^iF*l-2.„ NANOy-h 3 5 2<75tB:^t± 
>^<- 3 5 6 <75A^twife-^$n, :^/<- ^ 

3 5 B<DiiitHt3i>y^>7.jt:y y. . -t- KN-f- 
■^^Ji^ - hv^i^X^'S 5 8 0y*— hSSlCj^-^ 
Stl.So 2 4 0.:6» 4> O^J^fiftytiPil^tix 
NAND3 5 2 0ffeOA:^i:NAND3 3 0 
A:?:i::^i^$*i?>o h ^^i?;^^' 3 5 :^ 

jv* h T^S?^^ 3 6 KH" 

ni>o > 3 6 oov-^msti^nfem 

fi:ir^ig!2Fn-5.o h ^>i^7>t$' 3 5 40V-:^m 
gtiai>y.>>:;^>>.h . KN— ^-t'*-'!' • h 
3 6 20Ku-f>3|@lC^i^5n> 3 

>2;>^^3 6 0 13 6 2oy-^ms^i^ t4>lc 
3r>xN>;^^ :x h . ^— KN— f-i'^f • h 5 

;^ ^ 3 8 4 <Dy- h 5.0^ K u-f >l|@lc^^iF 
tls 3 6 40y->t.mtil4^ife^air^i^$n 
S, h ^'✓i^^^^' 3 6 40 Ku-f >M^4^ h7 
>2;>^^3 5 O^^Ki^'f >mStw^iB£3Fn2.e 

N-^i'^^i' •h-7>i?:J>^368 oy- 
tC'Ki^iFn^ 3 6 80V-xmtili^ifemfetw^ 
m^tii>o h 7 5' 3 6 8 CO KU'f >SS 

li> ffitn;3 7 Qi^LX b 3 A 8<7)K 

m'ik\Z^ h 3 4 4 t 3 5 40 KU'f 

>TOi4> i:fetr^igg2Fti> -e^^;il»«^>^ Stit3 7 
20 1 ^<75!S^tr^;^5ni.o S!it 3 7 2 coffeo 
h 3 4 0 3 5 BOKu-f > 

Sta3 7 40 l-p«^tCgi^i?n^o m 
tn:3 7 4 0ftfe<7)Sig-ft4> 3 3 7 8 ^/hL 



25 

^iibfUitz^iggaFns. h 3 4 oo k 

h7>i^;^^ 3 4 8, 3 5 0, 3 
5 6 4, 3 6 8 S.C>*i££t 3 7 0 14^ h5>i?;?.5'3 
42, 346, 360, Rlf 3 6 2 {rfct,^L^ y 

■7>£^;^.5'3 6 8 ^4^ :i-7lc^i9^^^nSo o 
ricW^ wtlA^ yyyiyy^^'3A2, 346, 
348, 350, 360, 3 6 2^U-'3 6 4 ^^ 

h y > y. ^ 3 e nt$mizmm\^iz^£ ^ ^ 

LTiESEEtti^&i:t£St3 7 0<75MT-^?n 
20 ^mmo^mtlitis Yy>i?7.^3 A 9 t&m.3 7 

I =(Vs„pp»-Vgs) /RSTO - 
L WgAU mm I lE^ii-r S J: -3 izy< ■< T 
25 ;^aFn/^^^ h y>i?y.^ 3 A S&^Y— v — 

h -7 > :^ ^' 3 4 8 <D K u- -f >^^T-I9:^ $ n 

30 • h 3 50, 346, 342$ 

y<-[Ty.-ti>(OiZ+»X't>ho tztzL^ Ati. h 
3 4 8 0->J-?it;:ii#,*>5P=^^oh 7> 

i^y^^cD^mz'i^-m:>cox'h^^ ^i^ h-7 

^i'T^^ 3 4 8 0tt><7>mi?it^<'fT:^T-*i.e 
35 mmiz. h yyi/y.^ 3 5 Ot^io h yyi/y^^ 
3 6 4 -^OSiJStOgSntix BI Ku-f :^i|iJli 5^ 
^•t i><r>\z^s^*j:Y- \- ^ v-7.rSff)^\zisi^ 
TN-^i'^^w • f^^-f ^360i:362 $^<'f 

40 Btix h 3 6 4i7)Tt-jilr||^$,?,F«1^ 

P--?--fT^-'i'* h7>i^7>^'3 4 2^:34 6 
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^360^362 «^ ■en-?ftL50^'f i^uT^^ 

-f ^^^-^^ 3 3 2 Ofcb:^:ti^ 0 

tfz^ ?I5 * 3t mS 1 u -'Hr *> 2, is -^^ 
NAND3 3 0 ttx 3 3 6 0|±i:tJ<75J: 

f-. h7>':^7.^'3 4 ^^^->^:yt^ifm^ 

T-S>tLtf ^ X>f ^ • h 7 > X ^ 3 4 4 

1 u-<^wA^<B^*^ S^3 7 2 t 3 7 4 

>-9-3 7 8 ^%m-ti^t>\zm.my—>^i^-> 

m^m^'e- K-Cl±x 3 ^T'^-y- 3 7 8 l± h -7 
>i^7.^3 A 6{rJ:»3fit?t3 7 2 5.11^3 7 4 

7 2 3 7 4 5/^L hy>i^x^ 3 A 
6;rj:«95tm$nx ^ /c^ ffim 3 7 4 if/hL h 7 
^i^:^.^' 3 4 2twJ:*9^^5Fns, ^gfL<75:^t 5 
l±> h-7>i?7.^3 4 SlcilL h-7>i^;^^'3 4 
2 3 4 6 O^jtir J: t) gt^^tl^ ^ 3tfitffi±-C 

(current mirror considerations) \Zji<0 2F 

mmiz, > > ^mmmwm^m^zvn tom^'^ 

Xi>tHf^ >^>f -yf- • h 3 5 4 t 3 5 

mi^^iy-<jvx'^tni^ ttm^ mz^ hyi^if 

7.:^3 ^ A^^->^yir^J:o\znmL. 

> 7. 3 5 8 lix NAND 3 5 2 O^Xtl<0 1 o 

m.'^>'7^^-yi-:yts^^ ffi!a3 7 2 t 3 7 4 
^^m^tStltzmK^VV^--^^i\-\,Xs 3> 
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x^tfS 7 8 ^Stm-r^c J^^^iH^- KT-tix 
3>x>1^3 7 8 lix J£!S;3 7 2 2: 3 7'4 "^^L 
XYyl^'Jy^^Z 6 2lZj:i3&m?tLx imWrn 
KT'lix n^T-'y-y-ttx 3£ta3 7 2 i: 3 7 4 
5 $^LTh7>i^:^^'3 6 2lCJ:i9. ^fcffi£t3 
7 4 ^/hLT h 7^^^:^^' 3 6 OIZJ: iJiltmsn 
i)o ^l>*i&1imj?iLC^:^§ ? tix h 7 > 3 6 

4 iZli-r^. h ^^i^T.^' 3 6 2 t 3 6 0 O vhSlw 

MSfet V y>i^7.^ 3 B 2 (DtSL^mmt^ 1 1 
ir 1 -H'-f C7aT:y^TizmL < -fe>y h 5n?.o 1^ 
m\z^ V y:yi^7^^ Z A l<D^nMm.t Y yyi? 
7s ^ 3 ^ ^ (DWlMMM^U t4>t350^ -f ^aT> 
15 -<T\zmL < -t-y h $tL5.„ < LT^^ikfli^ 
- K-Cttx S!n;3 7 2 i: 3 7 4SI>\ 3 ^T'^-y- 
3 7 6lwJ:«9J^fi£dFtL5*-y h7-:^ttv l^-f 

20 --y^To^m^L^^MMX-fcMiM^ti^o 

--fm(n>S^^^^'^±tiW tMi-5x SmoctlC 

50 mMm.}^-y'wQ0^ti\zi6\.^xKm--^im^nm. 
%'m^^^^i>(^\z^m^ni,^m^jx^-y'^m 

z.i>o 3FiJ>lr> 7 2 t 3 7 4^±^ fetia -y 

i:km<^m:^izmt i\.^m\z-t"j h-no^iz^ti 

35 -Oo 

&mmtii^m^tm:sMi^^tix^'^m^^ o 

tLim\z\,in\z^ 3 1 

•rsc vco$ij»i§-^<oiiJjDmEtt> vcoHi:t>Ji. 



29 

7 8 ?J5[IIL> VC0$iJffllfi^O«E${£TiF-ti- 

$5^1-. vco^lJffll^^^±^ vcooHi.:;3^jifest* 

jm^s^crtix vcooj^t L t.^||^fe^?!li&gI^-r 
) >/ji-7$IJ^^^t±^ ^' 4 0 0 ^:/^L^ 

2^:^^ 4 0 2Coy-hS^t^ ai>y>>:;ty> 
h • * — KN— f'+'^^^w • h 7>i^:^^4 0 AS. 

^^4 0 2<^y-;^ms^i^ lESfifiSirg^^n 20 

-^t±^ jc>y^>:^>> h . KN-f-t';f->'i' • 
4 0 8 t A A fKOY-hmMiz^i^ 

apn^, h7>i?;^^4 0 4, 405, 4 0 8S 

ns. h7>i?:7.5'4 0 80Ku^>ra{±^ 

i|tfc€SlrgfJg$ii::ta:>^N>X>> h • K 30 
P-^i'^^u- h-7>i^7.5'4 1 40KU'f>Si 
Sitri^-^iFtiSo h '^yi^T.i^ A ^ 2 t A ^ ACT) 

— KN--?^i';^jw • h7>i?X^'4 1 6oy— h 

i'^^i'* h7>£^:^^4 1 8oy-h?|®{j:> JE 
iZl-y^i/T.^ A 0 A<DVu-( 

NANDy-h 4 2 0(7)A:^iirj^^a?n?,o hv" 

4 1 60V-7.^:^«, h 7>.e^;?.:J' 4 
A M<n'J — 7.M.mt^ \- A Q 2(DV 

4 0 5 (7) Ku>f NANOy- h 4 2 2 
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<^A:^lrM^5*lS. NANDy- h 4 2 OOdl 
ts\,i. NANOy- h 4 2 2 (^^(r>Xh\z^mtS 
tL^o NANOy- Y A 2 2 0i±i:^tiNANDy- 
h 4 2 0 Offe{3A?5{3. h7>i?;?.J'4i 

5 2 1 4 1 4t75y- h^^tcgj^jn. vcoib:;! 
irwin^ t<r>w.\zn■ti,t¥imm^mAmm^ci 
^" tm-ti>:^^^(Dm^^A^zmmtsti. 

S?^^'4 1 4aif4 1 2i:. h 5^ 4 i 6 

. t 4 1 8 J:.*7'tS'f >v<-^ti, h ' , 

'Mm:'&m.^'Q-^^ fte:^. NAND4 2 0SCf4 2 
2*-<i>'iSR-S7-y^t±, :^tt>'B^^Strj6j^ 

VCX)A:?:fBflffllSEEi^lgjDl-2.t=-3ii, h7> 
iyT.i' A^ zmFA 1 Ol:J:0^^?n5^<'fT 

e);:^ ^:yy<-^^4 1 2, 4 1 ARZfA 1 6, 4 
1 .8 <D^^3^rS ^md^^l. Z tHii- ESgcD tb 
^^iSSS^lSJD-rSc. :6»< LTx VCO^±^ SOSip 

xt}mKff>misnzmwiLx< mtim^oimikm.^ 

liJDi--5.o VCOti h 7 4 0 2, 4 0 4 

iai^4 0 5twJ:9x *>t^yiZiSn^m^^tL 

y<-^ A O 0<O&t]l±^ 0 I'^ji^lzmm^tiic 
zoo U'^Mix-f Vf- • Vy\/'J7.9 A 0 2 i& 
^ — >;^->L^ h 4 0 4 i: 4 0 5 ^ 

->;4-7-r5,„ ^Ot^,^.T-tt> Vyl^i^x^A\ 
6tA} SizJ:^m-^t5tifz-{ y^<-9ii]EmS. 
mfl^mjzm^::stu NAND4 2 0 t 4 2 2 ti> 
•7J^f-y<^:fu-^'0\iit3:^^ i^if (swing) J:: 

-'^T•*i^^f^ -f >^<-^ 4 0 OCDtb^tt 1 u-j^I' 
T-fe'Jx V A 0 2^i:^7t'iO^ -et 

T> y'7yi^X9 A 0 A t A 0 m9->t>iS 
tLi,o Z(D^mr\ f-'y<^ ^41 BtAI 8 T-Jg 

^St^nx Yyl^i^T.^ A 0 A t A 0 5<0h'\y^ 
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^Ti '^ V' -t u ^ ^ 2 0 6 <7>^i}ffllrmfl65ffil^ 

• V-X im.) li> DM7 'J 7* • 7 n 7 7*4 
4 0 CD^a'y ^A:tl!^^i:> NANDy- h 4 4 
2 0A:dlr^-^?nSo 7 'J 'VT'* 70-^7' 4 4 
0 OQ"Hi:^aS?tt^ NAND4 4 2 OffeCT) A:?3 1 
L -d^-^ 5F n 5« NAND 4 4 2 W Hi :^ 
NANDy- h 4 4 4 c75A?3i::*§-^?n5>o iiffli 
•&l.i/>±^^1f-VCOiht) (2 6 8 z5^6 
OS-^H. NANDy- h 4 4 6 £75^ 1 XtliZ^ 
*^5ni>o NAND4 4 6 OfcB:t)^i^ ffeOD-M 
7 -yy • 7 07^4 4 so^o-y^A^ai^t 
NANoy- h 4 5 0 1 A:m=g^i^sn5. 

7 'J 7 y • 7 n 7 7* 4 4 8 :tl 
NAND4 5 Oom2A:^irgggiFn2.„ 7 U 7 
T'* 7077^4 4 8 <?)Q{±J:^^^^±^ NANDy 
- K 4 5 2 OA:^lcM'&5n2.o i^migcS'Jffll 
>^^2 4 OCO^n-y^' • •t^^'5'i6(|fflHi-^2 4 9 
^4^ NANDy- h 4 5 6 <om 1 A^^:^ -f 
-^^ 4 5 4 $:A'LNAND4 5 2(Dm2Xt)\zni 
x»^ni>o NAND 4 5 2<Diiit}ii^ .7 'J •y7V- 
7D7 7*4 4 0<75DA:^«^lr^i^$tL5.o 7'J 
•yy* 7 a 7^4 4 0 OQdi:d^^li^ NAND 
4 5 Ba>m2Xt}tNAND4 4 ScoMZXtHz 
fe^SFti-S. S&jSt(BiJffii^i^:^^2 4 0*-^<^'; 
■fe 7 h 2 5 1^4^ 7 y -y 7* • 7 o 7 7* 4 4 

OCO'J-t-y hSffi^t 7 7 7'' 7t="y7'4 4 SO 
■fe-y h^^lwife-^$tl-i>o NAND4 5 0 (Diht) 
^±^ NAND 4 4 4 (DM 2 tl 
NAND4 4 4<?5ai:/3«> -e-f ^ a n > t^- 
1 0 4 0^^1 1 0 trSD;t^)nsCPUaockt 7 

:J''f$>^^--tu^'^l51K206 Oi^^lgcTD 
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:iki::l»IJWL'i<.^ ^ S > • -feu ^I5]1S2 6 

jfitiji^^-tr-b-'flf- • 7-7.0^ ■(5m:6>i&^f?-r 
Lfcioir^ :^ -eAi^J-t u ^ ^ 2 1 8tr*S-&i? 
1(3 -r*;ttt> CPU^n-y^^^S*i£^>-tl>-'f 

15 ^IslS 2 0 6 14^ $IJ^1^ 2 5 1 \ZiQ^X ') "J ) 
y . 7 o -y 7^4 4 0 * y -fe *y h LT^ 7 'J 7 t' • 
7o77'4 4 8 i£-t7 h-r5f^4t)?[Jg||S:^JtL 

So w<;5?^]S8IS:S^4^ 7 'j 7^ • 7 077*4 4 o 

'J -t7 h L^ NANDy- h 4 4 2 ^Mffi'^Jtg 
20 lwi-5>w tlrj: 13^ ;!K^^'o7^ • •7-Xd^<i>-fe 
U ^ ^^^(DBitltX'O) ^ 13 7 ^1s-^''<^ 
(path) ^nilgir-rSo ?5SBia^t4^fcN 7 "J 7 
7*- 707^4 4 0 J: f9NAND4 4 -B i^Mffl 
^Ihl::^ 7 -J 7 7' • 7 n 7 7' 4 4 B iz J: 0 
25 NAND 4 5 0 immm±^Z-thm^ w 

f^\Ztzi.^-ti>^mW!M^mit^ ?gSl7 y 7 7^- 7 > 
50 a7 7't^B^Se-ri.^^At)ffiT-*5, 

^mWtM<^^^X'it^ ^<7 - - T 7 7* • 'J -fc 7 h 
^i^tiffiffi^it (1£) t^nSe ^'a7i7.-trl/ 
^:?fl^«t2 4 9:6iig> ^/ctt Ot^®T t 
7KB^7-7.^4^ •Kffinl|gNAND4 4 2 
55 i: 4 4 4if:rM> ^ o y ^m^'^^^mi'f 
S>i/--tUi7:5'lH]SS2 0 6 
if/clrJMf^?n/>ri:'D7 ^ • y-7.CDi7n7 
:7 • • :i:7i?lCv n 7 ♦ 7 — 7. j^?Td=£ 

mtim^^^i-th^tx'^hho wnt4> ^(.^ 

?.o^|55±-rs. ::nt4x ±iy ^ f'aym\z-M.^ts:' 
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iifFEf irtt^ /-^y - • T 7* • 'J -t h 

X.^>n5>o 3<75S|S1 ^'<''>'<i^ti> .7 'J •y7'• 
7n•y 7'4 4 0 i£ -fc-y h L^ 7'J77*'7a-y 
:5^4 4 8 ^-fe-y h-r-Sf^ffl^L> -?:nt±. ot* 
IC> 4 4 0 (DQ&t}^ 0 4 4 0 i^^QHi 

1 ^-<^Hr^ 4 4 8 OQtli:di& 1 u-^^wlC^ 
) ^:LT4 4 8 0>'Qti3^$ 0 u^JHr-fc-y h-fSo 

^1-1?*) t)^ >^<- ^' 4 5 4 0di:?3ti 

yayy'A A ZCOQthtJiDl ly^Ji't^iZ^ 7 'J 
>y 7* • 7 a -y 7'4 4 0 cD D A:?^irSD;t n 5> 
NAND4 5 2oa4:?:)^w^ 0 \y^J^iM^^§t±-t 

7'J'y7'- 7'a<yy4 4 OOQAi^O 

0 i^-<J\^m^i-i.^ NAND 446t4560tli:^ 
in u--i;u^B-^^^^3 -ti -So. 7 'J y • 7 D -y 

:/4 4 8 oyQtiit}<^ 0 U'^-'i'tix NAND 4 5 0 

NAND4 4 2 t 4 4 4 CD!±i:?7ti> lOOi^'^O 

Otli:^t±. CPU^'D-y i7^^1 1 OlwSDx.i=)n 

CPU ^' a -y i: L Tx :^-tr-y--f if — !±S?30 
M^'&^i^^z-t i>tzii>y i^ o v ^ . -t u 

ig|2 4 9i*illS 1 f^^H-i^f '^5^?> ESS 
^i^ D -y ^' • V— ;^(7D^?Ti: n <y ^' • 

JgfiJo^ESlt-r-So i»< LTx 1^2 4 9 0 1 u-^-'U 
tt^ ^^-c— 4 5 4oai::^t::0 U'-i^i'^^^i" 
■S. ZtLlix orir^ NAND 4 5 Zoyibtity 
'J •y7* • 7a'yy4 4 0 c7>DAtll3x 1 

C^Tn 7 'J 7 7*- 7a-y 7'4 4 0OQt±5:t)tt 1 ^ 
-<MZ^:L6ti^ QihtJlfiliiO \y^J^^z'^A.6ti 



34 

So 0 u-4;k75 4 4 0 <?)'Qai^ti> NAND 4 4 
2 O^ai^lC 1 LoVtx CPlI^'a-y^' 

^i-^^53-gi-r5>o 4 4 0 coQtB:^f^ 1 u-^/J^Hx 
5 y- h 4 5 6 CDlht} t 7 7 7* • 7 a -y 7' 4 4 8 

nd»4>x VCO!±!:d«^^<^^:<7)iE^^7^r4i^,^T^ 
NAND 4 4 6 OtU^ fc 7 'J 7 7^ • 7 a -y y 4 4 

JO *)^A.6tL^o ro^?Tt±s 7 'j'y 7* • 7 D-y y 
^;?D-y :7 L> Qt±i:^tcl u-<7u^x QtB:?5trO 

CO tli:;3^i^;&^ NAND4 4 6, 4 5 0, 25. 
^54 4 4 ^^LTCPU^ci-y ^A:^a(H^ 1 i o 
15 \zmyLihtli>m^iZt£i,c *»<LT^ ^'o-y^. 
V-T^cDg^ttx Itr^'D-y:? • 7 — 7.j;^?g<7)^fT 
t-^t,^TffLi^^'t3*y • y—7^-i^mcr>-o^'(Dy 

ti^^^n'ici.^o $^jIc[hI£Sc±, MiiSS[->>-t-y- 
^Leliflix ■^:n^•^^5 0 4 1 5 0 6 twn?* 

25 JSi&gjti^V-fe-y-'f 1f- 2 0 4 t.^ 5 > • -fe u 

^-t-y-'f If- 504 lis 510i:512 i: Wtc 
30 S 2<SOlClElS&d-'=.^?.w tA=£S®aFtLSo IC 
5 1 0«^ifeSa[->>-fe-9--fif--C*«3x 
Ma4046BA*l?S LC^o ICS 1 2«*^7>^lrJ: 
5yo^''7i*nI|g7''f ^<-f /T-*><5s MC14526B 

35 ^ibi^ ^ Sc tKb^ ^ d -y :7 • V - ;^ li, IC 

5 1 0Ot:> 1 4lCjlDx4>tLs :t>/:t7$IJiP^f 
^litTi' 5 lrI)D;t<=,tL€.c VCOtb:^<I^^e> 
4»ci5«.^T#g^iF*l.5o 
^i&S[$0t9^i^:^^ 2 4 0*»^>O*i?iD$!]jai 
40 it-%lis ICS 1 2<?5f> 2 t 5 »rjD;t'bn2.o 



— 25 — 



35 

MCl4071BWit Li^ICS 2 0Ot> 1 lwJD;t»p 
ilip y 9 • -t u ^ 2 5 5 

ICS 2 0 cotf > 2 irJOA-f^jtlSo 1 0 0A»»p^O 

(.^»3n> MC14081B5!)4ft Li^ICS 2 20f>2 
H^]D^'^>ni>o ICS 2 0 t 5 2 2 tix ft D ^0 
n7^r . -tu^^^ 5 0 6 ^?&fi3c1-5.J:oi::M-&5 
tlSo CPU^n-y ^ff;^tiIC5 2 2<7^t>■?-T- 
|il^^tl5. 10 
l!J^^^rii^,^r^ ICS 1 0 i: 5 1 2 «^ -titBI^ 

— ^'--lw^L> 1 0 9 J:<9^;t<i>n5S 

'f ^a3>fJ.— ^T||fT?n5 7'D^7i*iwi 
13 X ^StS*i*»»^ 5 n -S O ^ Rllglci- S BSffi^iJ 

7.:?;6^»b0^o"y i)' . -tur7 5'*t2 4 9 l±x Oife 
St^^^i'tw-t-y h $tLx CPUA:??!^-? 1. 1 0 

ia2 4 9 tCPU^a-y ^ 1 1 0 \zMLiM'tl^ 
^ 7 El B S^f C <?> jfeJ^T^ SF n S ;jCB%fllilgiJi^ 

imE<D^^x-m^-r^ij:mm.'t-\''\z^ •atgo 

2 4 0 icSii^^^x yi-yX^ymmm2 5 3 ^1151 
1 \y^j\^\zi^Kimi.. ^i$Lmmm2 5 5 ^iflS 
1 u-<^Hz9]<3^;tSw tlCck ►JBBKJilS, 



#i> ¥ 4-12842 



> >-t-y- -f -if-oii+i D ^ . 7**ix m'{^&. 
umwiz 5 7 1 2 5 9<Di^m\zj^Kimm::stitzm 

^ic^^^n^cT mi3x v-f :7d3> t*i-^^ 
4 OlcSii^x =^^i|S$8i®^2 5 5 ^HSi'-^-'i' 

2 4 9<7?tftS$x T2l^irx m7SB<75iS?^T''^ ) 

U£BJT-|u»ciz!!-^yiJ:^irx i)-^T 2'm<r>W,im 

^tfeSc ^ > -fe -y- - J: f9 ? n s iS^iS 

Sg[^n-y^^lcijc>T*2.m^iiif^Lfc^T-x -^-f 
a n > f — 14 T 3 ^ CPU ^ .p y 

25 • -tUi7 5'$lJ^p^2 4 9<^1^®^IISI0 w-^^i- 
Wx ^imBtmimco^miiU -tu^^sy^ 

tH±y ^>/yty%m^2 5 3 ^iiao u^j\.\z 

%A.i>^r)\z%mi^-'r>7.^ mmmm ^ ^ 

55 ^7 ElEt4x T 6I^tr-r-f i7a3> t-i-:^ 

*ix ^WM%mm^<n^m'^w&m.^^j^\s ttz 

tix JE;^^t^S»3^H-r2>:t«t)x 

m^mm^ y^ ^ ^zm'y2^^fs z t ^m^ix^^ 
■So wn*-'''i;?ti/^<75-Cx atia y ^ ' )^--f 
40 «x ^&sit^>-t-y-^-9'-i^ i^iSiij^'pcDe^o?-^- 

S^i3m7iiGWx cpua:^ii i ^ \z^^at 



— 26 — 



(19) 



^ 4-12842 



37 



38 



100 



102 



5fe <7 « 

3^1^^ 1 



102 



104 



(CPU) 



/-lOO 



5fc 17 j& »r 



£K)6 



108 -'T. 



' (CPU) 



-204 



240 <»:<J 



-255 



100*0 . L. 



264 

260 SI 



202^ 



L. 



H 



2A0Ji'} 



-253 



266 



262-' 



200 



266 



•270 



240 

257^ " 



259-^ 



251^ 



240 d^i; 



JL 



206 



110 'N 



— 27 — 



(21) 



n'li ¥ 4-12842 



109 



r 



102 



202 



r20o 



^ iBE «C 
« SE « 



114^ 



CPU 

~Tio^ 

112 



(CPU> 



260 di'J 



240 f^O 



330 334 336 




260 *g — p255 

240 Ji'; 



352 . 356 



)•■ 



— 29 — 



(22) 



4^i> ¥ 4-12842 



cu 



100 



270cfcU 



Vdd 




262 



Vdd 



Vdd 



VCO $UID 
2B2iO . 




VCO aiTD 

208. 270 'V 



2iD.tO 5577- 



240 ^0 



249 



454-1^ 

:? ^ 



452 



VCO ai73 
268 d;0 



456 



446 



442 




D h440 



□ 



C 



h448 

450 



206 



444 




CPU :7Dv7 
HQ ^ 



— 30 — 



(23) 



W- 4-12842 




— 31 — 



(24) 



¥ 4-12842 




K 
1 
























^ • 
D 


a 





1^ 



— 32 — 



